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1
SATELLITE RECEIVER MODULE FOR
TELECOMMUNICATION EQUIPMENT

FIELD OF THE INVENTION

The invention relates to a method for forming timing mes-
sages in a satellite receiver module of telecommunication
equipment. Furthermore, the invention relates to a satellite
receiver module, to telecommunication equipment, and to a
computer program for forming timing messages in a satellite
receiver module of telecommunication equipment.

BACKGROUND

In many cases it is advantageous that telecommunication
equipment is modular so that the telecommunication equip-
ment comprises a body device and one or more modules that
can be detachably attached to the body device. The telecom-
munication equipment can be, for example but not necessar-
ily, an internet protocol “IP” router, an Ethernet switch, an
Asynchronous Transfer Mode “ATM” switch, and/or a Mul-
tiProtocol Label Switching “MPLS” switch. Each module
can be, for example, a transceiver module or another module
such as a satellite receiver module which may comprise a
circuitry for receiving location and/or timing information
from one or more satellites. The above-mentioned circuitry of
the satellite receiver module can be, for example, a Global
Navigation Satellite System “GNSS”-receiver that is config-
ured to extract location and/or timing information from one or
more received GNSS-signals. The GNSS can be, for example
but not necessarily, the US Global Positioning System “GPS”
orthe Russian GLONASS-satellite system. The timing infor-
mation is typically extracted from the received GNSS-signals
in a form of a pulse per second “PPS”-signal which comprises
successive and temporally equidistant timing pulses. The sat-
ellite receiver module comprises a circuitry for forming tim-
ing messages on the basis of the received timing information
and onthe basis ofa clock signal that is a stream of temporally
successive clock pulses. The timing messages may indicate
for example a phase reference and/or a time reference. The
time reference can be, for example, a wall-clock time refer-
ence that is common to two or more network elements, e.g.
routers, of a data transfer network. Furthermore, the satellite
receiver module comprises a data interface comprising a con-
nector for detachably attaching to the body device of the
telecommunication equipment and for transferring the timing
messages to the body device.

The quality of the phase reference and/or the time reference
indicated by the timing messages depends at least partly on
the phase and frequency stabilities of the above-mentioned
clock signal. An inconvenience related to a high quality clock
signal needed for forming a high quality phase reference
and/or time reference is the size, the power consumption,
and/or the price of a high quality oscillator capable of gener-
ating the high quality clock signal.

SUMMARY

The following presents a simplified summary in order to
provide a basic understanding of some aspects of various
invention embodiments. The summary is not an extensive
overview ofthe invention. Itis neither intended to identify key
or critical elements of the invention nor to delineate the scope
of the invention. The following summary merely presents
some concepts of the invention in a simplified form as a
prelude to a more detailed description of exemplifying
embodiments of the invention.
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In accordance with the invention there is provided a new
satellite receiver module for telecommunication equipment.
A satellite receiver module according to the invention com-
prises:

a first circuitry for receiving timing information from one

or more satellites,

a second circuitry for forming timing messages based on a
clock signal in accordance with the received timing
information, the clock signal being a stream of tempo-
rally successive clock pulses,

a third circuitry for receiving a pace indicating signal from
a body device of the telecommunication equipment and
for delivering the clock signal to the second circuitry so
that the pulse-rate, i.e. the frequency, of the clock signal
is accordant with the pace indicating signal, and

a data interface comprising a connector for detachably
attaching to the body device of the telecommunication
equipment and for transferring the timing messages to
the body device of the telecommunication equipment.

The second circuitry is configured to determine the timing
messages according to arrival moments of timing pulses car-
ried by the timing information received from the one or more
satellites and to count the clock pulses of the clock signal on
time intervals between successive arrivals of the timing
Pulses to form values for the timing messages on the time
intervals between the successive arrivals of the timing pulses.

Because the pulse-rate of the clock signal is accordant with
the pace indicating signal received from the body device, a
high-quality local oscillator is not necessary in the satellite
receiver module in order to form timing messages indicating
a high quality phase reference and/or time reference. There-
fore, for example the size of a satellite receiver module
according to the invention does not have to be determined by
the size of a high quality oscillator.

In accordance with the invention there is provided also new
telecommunication equipment. Telecommunication equip-
ment according to the invention comprises a satellite receiver
module according to the invention, and a body device com-
prising:

a data interface comprising a connector for detachably
attaching to the corresponding connector of the data
interface of the satellite receiver module, and

a circuitry for delivering the pace indicating signal to the
satellite receiver module and for receiving the timing
messages from the satellite receiver module.

In accordance with the invention there is provided also a
new method for forming timing messages in a satellite
receiver module of telecommunication equipment, where the
satellite receiver module is detachably attached to a body
device of the telecommunication equipment. A method
according to the invention comprises:

receiving, at the satellite receiver module, timing informa-
tion from one or more satellites,

receiving, at the satellite receiver module, a pace indicating
signal from the body device,

forming the timing messages on the basis of a clock signal
in accordance with the received timing information, the
clock signal being a stream of temporally successive
clock pulses and the pulse-rate of the clock signal being
accordant with the pace indicating signal, and

transferring, from the satellite receiver module, the timing
messages to the body device.

The timing messages are determined according to arrival
moments of timing pulses carried by the timing information
received from the one or more satellites, and the clock pulses
are counted on time intervals between successive arrivals of
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the timing pulses so as to form values for the timing messages
on the time intervals between the successive arrivals of the
timing pulses.

In accordance with the invention there is provided also a
new computer program for forming timing messages in a
satellite receiver module of telecommunication equipment,
where the satellite receiver module is detachably attachable to
a body device of the telecommunication equipment. A com-
puter program according to the invention comprises computer
executable instructions for controlling a programmable pro-
cessor of the satellite receiver module to:

form the timing messages on the basis of a clock signal in

accordance with timing information received from one
or more satellites, the clock signal being a stream of
temporally successive clock pulses and the pulse-rate of
the clock signal being accordant with a pace indicating
signal received from the body device, and

control a data interface of the satellite receiver module to

transfer the timing messages to the body device.

The computer executable instructions for controlling the
programmable processor to form the timing messages include
computer executable instructions for controlling the pro-
grammable processor to determine the timing messages
according to arrival moments of timing pulses carried by the
timing information received from the one or more satellites
and to count the clock pulses on time intervals between suc-
cessive arrivals of the timing pulses so as to form values for
the timing messages on the time intervals between the suc-
cessive arrivals of the timing pulses.

A computer program product according to the invention
comprises a non-volatile computer readable medium, e.g. a
compact disc (“CD”), encoded with a computer program
according to the invention.

A number of exemplifying embodiments of the invention
are described in accompanied dependent claims.

Various exemplifying embodiments of the invention both
as to constructions and to methods of operation, together with
additional objects and advantages thereof, will be best under-
stood from the following description of specific exemplifying
embodiments when read in connection with the accompany-
ing drawings.

The verbs “to comprise” and “to include” are used in this
document as open limitations that neither exclude nor require
the existence of also un-recited features. The features recited
in depending claims are mutually freely combinable unless
otherwise explicitly stated.

BRIEF DESCRIPTION OF FIGURES

Exemplifying embodiments of the invention and their
advantages are explained in greater detail below with refer-
ence to the accompanying drawings, in which:

FIG. 1 shows a schematic illustration of telecommunica-
tion equipment according to an exemplifying embodiment of
the invention,

FIG. 2a shows a schematic illustration of telecommunica-
tion equipment according to an exemplifying embodiment of
the invention,

FIG. 2b shows a schematic illustration of telecommunica-
tion equipment according to an exemplifying embodiment of
the invention,

FIG. 3a shows a schematic illustration of telecommunica-
tion equipment according to an exemplifying embodiment of
the invention,

FIG. 35 shows a schematic illustration of telecommunica-
tion equipment according to an exemplifying embodiment of
the invention, and
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FIG. 4 shows a flow chart of a method according to an
exemplifying embodiment of the invention for forming tim-
ing messages in a satellite receiver module of telecommuni-
cation equipment.

DESCRIPTION OF EXEMPLIFYING
EMBODIMENTS

FIG. 1 shows a schematic illustration of telecommunica-
tion equipment according to an exemplifying embodiment of
the invention. The telecommunication equipment comprises
a satellite receiver module 101 and a body device 110. The
body device can be, for example, an internet protocol “IP”
router, an Ethernet switch, an Asynchronous Transfer Mode
“ATM” switch, and/or a MultiProtocol Label Switching
“MPLS” switch. The body device may comprise ingress and
egress ports 116 for connecting to a data transfer network 140.
The satellite receiver module 101 comprises a first circuitry
102 for receiving one or more signals from one or more
satellites 130, 131, and 132 and for extracting timing infor-
mation 120 from the received one or more signals. The first
circuitry 102 can be configured to extract also location infor-
mation from the one or more signals received from the one or
more satellites. The satellites can be, for example, Global
Navigation Satellite System “GNSS”-satellites and the first
circuitry 102 can be, for example, a GNSS-receiver that is
configured to extract location and timing information from
one or more received GNSS-signals. The satellite receiver
module 101 can be, for example, a Small Form factor Plug-
gable “SFP” GNSS-module. The GNSS can be, for example
but not necessarily, the US Global Positioning System “GPS”
orthe Russian GLONASS-satellite system. The timing infor-
mation 120 can be extracted from the one or more received
GNSS-signals in a form of, for example, a pulse per second
“PPS”-signal which comprises successive and temporally
equidistant timing pulses.

The satellite receiver module 101 comprises a second cir-
cuitry 103 for forming timing messages based on a first clock
signal 121 in accordance with the received timing informa-
tion 120. The timing messages can be formed, for example, so
that a phase reference and/or a time reference indicated by
each timing message are/is determined according to an arrival
moment of a timing pulse at each time when a timing pulse
arrives from one of the satellites and, on the mean time
between successive arrivals of the timing pulses, the phase
and/or the time reference are/is based on a counter configured
to count clock pulses of the first clock signal 121. The satellite
receiver module 101 comprises a data interface 105 that com-
prises a connector 106 for detachably attaching to the body
device 110 and for transferring the timing messages to the
body device. The timing messages being transferred are illus-
trated with a dashed line arrow 122 shown in FIG. 1. The
satellite receiver module 101 comprises a third circuitry 104
for receiving a pace indicating signal 123 from the body
device 110 and for delivering the clock signal 121 to the
second circuitry 103 so that a pulse-rate, i.e. the frequency, of
the clock signal 121 is accordant with the pace indicating
signal. In the exemplifying case illustrated in FIG. 1, the pace
indicating signal 123 is a bit stream received from the body
device 110. The third circuitry 104 is configured to extract the
clock signal 121 from the bit stream. The bit stream can be
transmitted from the body device, for example, in accordance
with a transmission clock of the telecommunication equip-
ment, with a reception clock of the telecommunication equip-
ment, or with some other clock available in the body device
and having a sufficiently high quality. The transmission clock
can be a clock used by one or more of the egress ports of the
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body device and the reception clock can be a clock used by
one or more of the ingress ports of the body device. The third
circuitry 104 may comprise, for example, means for extract-
ing the bit or baud rate from the bit stream and a phase-locked
loop “PLL” for controlling the pulse-rate of the clock signal
121 according to the extracted bit or baud rate. The satellite
receiver module 101 may further comprise a local oscillator
107 and a controllable selector 108 for selecting whether the
third circuitry 104 is used for delivering the clock signal 121
to the second circuitry 103 or whether the local oscillator 107
is used as a source of the clock signal 121.

The body device 110 comprises a data interface 111 that
comprises a connector 112 for detachably attaching to the
corresponding connector 106 of the data interface 105 of the
satellite receiver module 101. In the exemplifying case illus-
trated in FIG. 1, the connectors 106 and 112 are electrical
connectors comprising connector poles capable of providing
galvanic couplings for electrical data transfer between the
satellite receiver module 101 and the body device 110. It is
also possible that the data interfaces 105 and 111 comprise
optical interfaces for optical data transfer between the satel-
lite receiver module 101 and the body device 110. The body
device 110 comprises a fourth circuitry 113 for delivering the
above-mentioned pace indicating signal 123 to the satellite
receiver module 101 and for receiving the timing messages
from the satellite receiver module. In the exemplifying case
illustrated in FIG. 1, the fourth circuitry 113 comprises an
oscillator 114 for generating a clock signal 124 and a PLL-
circuit 117 for generating, on the basis of the clock signal 124,
clock signals having desired frequencies. One of the clock
signals generated by the PLL-circuit 117 is denoted with a
reference number 125. The oscillator 114 can be a control-
lable oscillator that is controlled with timing information
received from the data transfer network 140, but it is also
possible that the oscillator is a free running oscillator. Fur-
thermore, the fourth circuitry 113 comprises a processing
system 115 for running communication protocols such as, for
example, the Transmission Control Protocol “TCP”, the
internet protocol “IP”, the Ethernet protocol, the Asynchro-
nous Transfer Mode “ATM” protocol, and/or the MultiProto-
col Label Switching “MPLS” protocol. Furthermore, the pro-
cessing system 115 is configured to transmit, to the satellite
receiver module 101, the bit stream that represents the pace
indicating signal 123. The bit stream can be, for example but
not necessarily, deterministically alternating ones and zeroes
or pseudo-random data generated with a suitable scrambler.

The first, second, and third circuitries 102-104 and the data
interface 105 of the satellite receiver module 101 can be
physically implemented with a single integrated component
or with two or more separate interconnected components. The
physical implementation of the first, second, and third circuit-
ries 102-104 and the data interface 105 may comprise one or
more programmable processor circuits, one or more dedi-
cated hardware circuits such as an application specific inte-
grated circuit “ASIC”, and/or one or more field program-
mable logic circuits such as a field programmable gate array
“FPGA”. In conjunction with some exemplifying embodi-
ments of the invention, certain functionalities of the first,
second and/or third circuitries 102-104 and/or the data inter-
face 105 can be implemented, for example, with a same
programmable hardware. Thus, in the physical implementa-
tion, the first, second, and/or third circuitries 102-104 and/or
the data interface 105 are not necessarily separate in the way
shown in FIG. 1. It is to be noted that FIG. 1 is presented for
illustrative purposes. The processing system 115 of the body
device 110 can be implemented with one or more program-
mable processor circuits, one or more dedicated hardware
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circuits such as an application specific integrated circuit
“ASIC”, one or more field programmable logic circuits such
as a field programmable gate array “FPGA”, ora combination
of these.

FIG. 2a shows a schematic illustration of telecommunica-
tion equipment according to an exemplifying embodiment of
the invention. The telecommunication equipment comprises
a satellite receiver module 201 and a body device 210 that
comprises ingress and egress ports 216 for connecting to a
data transfer network 240. The satellite receiver module 201
can be, for example, a plug-in unit connectable to the body
device 210. The satellite receiver module 201 comprises a
first circuitry 202 for receiving timing information 220 from
one or more satellites 230,231, and 232. The satellite receiver
module 201 comprises a second circuitry 203 for forming
timing messages 222 based on a first clock signal 221 in
accordance with the received timing information 220, the first
clock signal being a stream of temporally successive first
clock pulses. The satellite receiver module 201 comprises a
third circuitry 204 for receiving a pace indicating signal 223
from the body device 210 and for delivering the first clock
signal 221 to the second circuitry so that the pulse-rate, i.e. the
frequency, of the first clock signal 221 is accordant with the
pace indicating signal 223. The satellite receiver module 201
comprises a data interface 205 comprising a connector 206
for detachably attaching to the body device 210 and for trans-
ferring the timing messages 222 to the body device. The body
device 210 comprises a data interface 211 comprising a con-
nector 212 for detachably attaching to the corresponding
connector 206 of the data interface 205 of the satellite receiver
module. The body device 210 comprises a fourth circuitry
213 for delivering the pace indicating signal 223 to the satel-
lite receiver module 201 and for receiving the timing mes-
sages 222 from the satellite receiver module. The fourth cir-
cuitry 213 comprises an oscillator 214 for generating a clock
signal 224 and a PLL-circuit 217 for generating, on the basis
of the clock signal 224, a second clock signal 225 having a
desired frequency. Furthermore, the fourth circuitry 213 com-
prises a processing system 215 for running communication
protocols and for receiving the timing messages 222. In the
exemplifying case illustrated in FIG. 2a, the pace indicating
signal 223 is the clock signal 225. The clock signal 225 can
be, for example, a transmission clock used by one or more of
the egress ports of the telecommunication equipment, or a
reception clock used by one or more of the ingress ports of the
telecommunication equipment, or some other clock signal
used by the body device 210. The third circuitry 204 of the
satellite receiver module 201 is configured to generate the
first clock signal 221 with a phase-locked loop on the basis of
the clock signal 225.

FIG. 2b shows a schematic illustration of telecommunica-
tion equipment according to an exemplifying embodiment of
the invention. In the exemplifying case illustrated in FIG. 25,
the fourth circuitry 213 of the body device 210 comprises a
PLL-circuit 215 for generating the first clock signal 221 on
the basis of the second clock signal 225. The third circuitry
204 of the satellite receiver module 201 is configured receive
the first clock signal 221 from the body device 210 and to
deliver the first clock signal to the second circuitry 203.
Therefore, in this exemplifying case, the pace indicating sig-
nal 223 received at the satellite receiver module 201 is the first
clock signal 221.

FIG. 3a shows a schematic illustration of telecommunica-
tion equipment according to an exemplifying embodiment of
the invention. The telecommunication equipment comprises
a satellite receiver module 301 and a body device 310 that
comprises ingress and egress ports 316 for connecting to a
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data transfer network 340. The satellite receiver module 301
comprises a first circuitry 302 for receiving timing informa-
tion 320 from one or more satellites 330, 331, and 332. The
satellite receiver module 301 comprises a second circuitry
303 for forming timing messages 322 based on a first clock
signal 321 in accordance with the received timing informa-
tion 320, the first clock signal being a stream of temporally
successive first clock pulses. The satellite receiver module
301 comprises a third circuitry 304 for receiving a pace indi-
cating signal 323 from the body device 310 and for delivering
the first clock signal 321 to the second circuitry so that the
pulse-rate of the first clock signal 321 is accordant with the
pace indicating signal 323. The satellite receiver module 301
comprises a data interface 305 comprising a connector 306
for detachably attaching to the body device 310 and for trans-
ferring the timing messages 322 to the body device. The body
device 310 comprises a data interface 311 comprising a con-
nector 312 for detachably attaching to the corresponding
connector 306 of the data interface 305 of the satellite receiver
module. The body device 310 comprises a fourth circuitry
313 for delivering the pace indicating signal 323 to the satel-
lite receiver module 301 and for receiving the timing mes-
sages 322 from the satellite receiver module. The fourth cir-
cuitry 313 comprises an oscillator 314 for generating a clock
signal 324 and a PLL-circuit 317 for generating, on the basis
of'the clock signal 324, one or more clock signals 325 having
desired frequencies. Furthermore, the fourth circuitry 313
comprises a processing system 315 for running communica-
tion protocols and for receiving the timing messages 322. In
the exemplifying case illustrated in FIG. 34, the pace indicat-
ing signal 323 is the clock signal 324, i.e. the output signal of
the oscillator 314 of the body device 310.

FIG. 3b shows a schematic illustration of telecommunica-
tion equipment according to an exemplifying embodiment of
the invention. In the exemplifying case illustrated in FIG. 35,
the fourth circuitry 313 of the body device 310 comprises a
PLL-circuit 315 for generating the first clock signal 321 on
the basis of the clock signal 324. The third circuitry 304 of the
satellite receiver module 301 is configured receive the first
clock signal 321 from the body device 310 and to deliver the
first clock signal to the second circuitry 303. Therefore, in this
exemplifying case, the pace indicating signal 323 received at
the satellite receiver module 301 is the first clock signal 321.

FIG. 4 shows a flow chart of a method according to an
exemplifying embodiment of the invention for forming tim-
ing messages in a satellite receiver module of telecommuni-
cation equipment, where the satellite receiver module is
detachably attached to a body device of the telecommunica-
tion equipment. The satellite receiver module can be, for
example, a plug-in unit connected to the body device.

The above-mentioned method comprises the following
actions:

action 401: receiving, at the satellite receiver module, tim-

ing information from one or more satellites,

action 402: receiving, at the satellite receiver module, a

pace indicating signal from the body device,

action 403: forming the timing messages on the basis of a

first clock signal in accordance with the received timing
information, the first clock signal being a stream of
temporally successive first clock pulses and the pulse-
rate of the first clock signal being accordant with the
pace indicating signal, and

action 404: transferring, from the satellite receiver module,

the timing messages to the body device.

In a method according to an exemplifying embodiment of
the invention, the pace indicating signal is a bit stream
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received from the body device of the telecommunication
equipment and the first clock signal is extracted from the bit
stream.

In a method according to an exemplifying embodiment of
the invention, the pace indicating signal is a second clock
signal received from the body device of the telecommunica-
tion equipment and being a stream of temporally successive
second clock pulses, and the first clock signal is generated
with a phase-locked loop on the basis of the second clock
signal.

In a method according to an exemplifying embodiment of
the invention, the first clock signal is received from the body
device of the telecommunication equipment.

A method according to an exemplifying embodiment of the
invention comprises selecting whether the first clock signal is
based on the pace indicating signal received from the body
device or whether a local oscillator located in the satellite
receiver module is used as a source of the first clock signal.

A computer program according to an exemplifying
embodiment of the invention comprises computer executable
instructions for controlling a programmable processor to
carry out a method according to one or more of the above-
described exemplifying embodiments of the invention.

A computer program according to an exemplifying
embodiment of the invention comprises software modules for
forming timing messages in a satellite receiver module of
telecommunication equipment, where the satellite receiver
module is detachably attachable to a body device of the tele-
communication equipment. The software modules comprise
computer executable instructions for controlling a program-
mable processor of the satellite receiver module to:

form the timing messages on the basis of a clock signal in
accordance with timing information received from one
or more satellites, the clock signal being a stream of
temporally successive clock pulses and the pulse-rate,
i.e. the frequency, of the clock signal being accordant
with a pace indicating signal received from the body
device, and

control a data interface of the satellite receiver module to
transfer the timing messages to the body device.

The software modules can be, for example, subroutines
and/or functions generated with a suitable programming lan-
guage.

A computer program product according to an exemplifying
embodiment of the invention comprises a non-volatile com-
puter readable medium, e.g. a compact disc (“CD”), encoded
with a computer program according to an embodiment of the
invention.

A signal according to an exemplifying embodiment of the
invention is encoded to carry information defining a computer
program according to an embodiment of the invention.

The specific examples provided in the description given
above should not be construed as limiting the applicability
and/or the interpretation of the appended claims.

What is claimed is:

1. A satellite receiver module for telecommunication
equipment, the satellite receiver module comprising:

a first circuitry configured to receive timing information

from one or more satellites;

a second circuitry configured to form timing messages
based on a first clock signal in accordance with the
received timing information, the first clock signal being
a stream of temporally successive first clock pulses, the
second circuitry being configured to determine the tim-
ing messages according to arrival moments of timing
pulses carried by the timing information received from
the one or more satellites and to count the first clock



US 9,325,408 B2

9

pulses at time intervals between successive arrivals of

the timing pulses so as to form values for the timing

messages at the time intervals between the successive
arrivals of the timing pulses;

a data interface comprising a connector configured to
detachably attach to a body device of the telecommuni-
cation equipment and to transfer the timing messages to
the body device of the telecommunication equipment;
and

a third circuitry configured to receive a pace-indicating
signal from the body device of the telecommunication
equipment and to deliver the first clock signal to the
second. circuitry so that a pulse-rate of the first clock
signal is accordant with the pace-indicating signal.

2. The satellite receiver module according to claim 1,
wherein the pace-indicating signal is a bit stream. received
from the body device of the telecommunication equipment
and the third circuitry is configured to extract the clock signal
from the bit stream.

3. The satellite receiver module according to claim 1,
wherein the pace-indicating signal is a second clock signal
received from the body device of the telecommunication
equipment and being a stream of temporally successive sec-
ond clock pulses, and the third circuitry is configured to
generate the first clock signal with a phase-locked loop on the
basis of the second clock signal.

4. The satellite receiver module according to claim 1,
wherein the third circuitry is configured receive the first.
clock signal from the body device of the telecommunication
equipment.

5. The satellite receiver module according to claim 1,
wherein the satellite receiver module further comprises

a local oscillator, and

a controllable selector configured to select whether the
third circuitry is used to deliver the first clock signal to
the second circuitry or whether the local oscillator is
used as a source of the first clock signal.

6. The satellite receiver module according to claim 1,
wherein the data interface comprises an electrical connector
comprising connector poles to provide galvanic couplings
with corresponding connector poles of the body device.

7. The satellite receiver module according to claim 1,
wherein the data interface comprises an optical interface con-
figured to generate an optical signal carrying the timing mes-
sages.

8. The satellite receiver module according to claim 1,
wherein the satellite receiver module is a plug-in unit con-
nectable to the body device of the telecommunication equip-
ment.

9. Telecommunication equipment, Comprising:

a satellite receiver module comprising

a first circuitry configured to receive timing information
from one or more satellites,

a second circuitry configured to form timing messages
based on a first clock signal in accordance with the
received timing information, the first clock signal
being a stream of temporally successive first clock
pulses, the second circuitry being configured to deter-
mine the timing messages according to arrival
moments of timing pulses carried by the timing infor-
mation received from the one or more satellites and to
count the first clock pulses at time intervals between
successive arrivals of the timing pulses to form values
for the timing messages at the time intervals between
the successive arrivals of the timing pulses,
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a data interface comprising a connector configured to
detachably attach to a body device and to transfer the
timing messages to the body device, and

a third circuitry or receiving a pace-indicating signal
from the body device and for delivering the first clock
signal to the second circuitry so that a pulse-rate of the
first clock signal is accordant with the pace-indicating
signal; and

a body device comprising

a data interface comprising a connector configured to
detachably attach to the connector of the data inter-
face of the satellite receiver module, and

a fourth circuitry configured to deliver the pace-indicat-
ing signal to the satellite receiver module and to
receive the timing messages from the satellite receiver
module.

10. The telecommunication equipment according to claim
9, wherein the fourth circuitry is configured to deliver, to the
satellite receiver module, a bit stream that represents the
pace-indicating signal, the bit stream being transmitted from
the body device in accordance with a clock signal available in
the body device.

11. The telecommunication equipment according to claim
9, wherein the fourth circuitry is configured to deliver, to the
satellite receiver module, a second clock signal that is a
stream of temporally successive second clock pulses and that
represents pace-indicating signal.

12. The telecommunication equipment according to claim
11, wherein the second clock signal is at least one of the
following: a transmission clock of the telecommunication
equipment, a reception clock of the telecommunication
equipment, an output signal of an oscillator of the body
device.

13. The telecommunication equipment according to claim
11, wherein the body device comprises a phase-locked loop
circuit configured to generate the first clock signal to repre-
sent the pace-indicating signal on the basis of at least one of
the following: a transmission clock of the telecommunication
equipment, a reception clock of the telecommunication
equipment, and an output signal of an oscillator of the body
device.

14. The telecommunication equipment according to claim
9, wherein the body device is at least one of the following: an
internet protocol (IP) router, an Ethernet switch, an Asyn-
chronous Transter Mode (ATM) switch, and a MultiProtocol
Label Switching (MPLS) switch.

15. A method comprising:

receiving, at a satellite receiver module of telecommunica-

tion equipment, timing information from one or more

satellites, the satellite receiver module being detachably
attached to a body device of the telecommunication
equipment;

receiving, at the satellite receiver module, a pace-indicat-

ing signal from the body device of the telecommunica-

tion equipment,

forming timing messages based on a first clock signal in

accordance with the received timing information, the
first clock signal being a stream of temporally successive
first clock pulses and a pulse-rate of the first. clock signal
being accordant with the pace-indicating signal, the tim-
ing messages being determined according to arrival
moments of timing pulses carried by the timing infor-
mation received from the one or more satellites, and the
first clock pulses are counted at time intervals between
successive arrivals of the timing pulses to form values
for the timing messages at the time intervals between the
successive arrivals of the timing pulses; and
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transferring, from the satellite receiver module, the timing
messages to the body device of the telecommunication
equipment.

16. A non-transitory computer readable medium encoded
with a computer program, the computer program comprising 5
computer-executable instructions for controlling a program-
mable processor of a satellite receiver module of telecommu-
nication equipment to:

form timing messages based on a first clock signal in accor-

dance with timing information received from one or 10
more satellites, the first. clock signal being a stream of
temporally successive first clock pulses and a pulse-rate

of the first clock signal being accordant with a pace-
indicating signal received from a body device of the
telecommunication equipment, the timing messages 15
being determined according to arrival moments of tim-
ing pulses carried by the timing information received
from the one or more satellites, and the first clock pulses
being counted at time intervals between successive
arrivals of the timing pulses to form values for the timing 20
messages at the time intervals between the successive
arrivals of the timing pulses; and

control a data interface of the satellite receiver module to

transfer the timing messages to the body device of the
telecommunication equipment. 25
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